In this paper, we extend the ( ,1 ) G G G ′ -expansion method to the (2+1)-dimensional Kadomstev-Petivshvili (KP) equation. As a result, hyperbolic function solution, trigonometric function solution and rational solution are obtained.
Introduction
It is well known that many nonlinear partial differential equations (PDEs) are widely used to describe the complex phenomena. So, the research of travelling wave solutions of some PDEs played an important role in the analysis of some phenomena. In the past several decades, many effective methods for obtaining exact solutions of PDEs have been present, such as the Jacobi elliptic function method [1, 2] , inverse scattering method [3] , the homogeneous balance method [4, 5] , the truncated Painleve expansion [6] , the Tanh-Coth function method [7] , the exp-function expansion method [8, 9] and so on.
In 2008, Wang et al. [10] proposed a new method called the ( ) G G ′ -expansion method to look for travelling wave solutions of nonlinear evolution equations (NLEEs). Later, the further developed method named the ( ,1 )
method [11] has been proposed.
In the present paper, the ( ,1 ) G G G ′ -expansion method will play an important role in expressing the travelling wave solutions of the (2+1)-dimensional Kadomstev-Petivshvili(KP) equation [12] in terms of the hyperbolic functions, trigonometric functions and the rational functions.
Description of the
( ,1 ) G G G ′
-expansion method
Suppose that we have a nonlinear partial differential equation (PDE) for ( , ) u x t in the form ( , , , , , , ...... ) 0,
where P is a polynomial in its arguments.
Step 1. By taking ( , ) ( ), , u x t u x ct ξ ξ = = − we reduce Eq. (1) to the ordinary
Step 2. Suppose that the solution of ODE (2) can be expressed by a polynomial in ϕ and ψ as are constants to be determined later, n is a positive integer, and we let
where G satisfies the following second order linear ordinary differential equation:
Using (4) and (5), we have 2 ' , ,
The general solutions of (5) can be listed as follows.
we obtain the hyperbolic function solution of Eq. (5) ( ) ( ) ( )
and 2 2 2 2 ( 2 ).
where 1 A and 2 A are two arbitrary constants and 
where 1 A and 2 A are two arbitrary constants.
Step 3. Determine the positive integer n by balancing the highest order derivatives and nonlinear terms in Eq. (2).
Step 4. Substituting (3) along with (6) and (8) into Ep.(2) (here 0 > λ is taken as example), the left-hand side of (2) can be converted into a polynomial in ϕ and ψ , in which the degree of ψ is not larger than 1. Equating each coefficient of the polynomial to zero yields a system of algebraic equations in (5) into (3), we can obtain the explicit solutions of Eq. (1) immediately.
Exact solutions of the KP equation
In this section, we will apply the ( / ,1/ ) by Maple, we can obtain the following results: . (15) and using (4) (5) (6) and (10), we can obtain the following results: 
solutions.
The ( ,1 ) G G G ′ -expansion method is direct, concise and effective, and can be applied to many other nonlinear evolution equations.
